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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector by which the availability 
of light is enhanced, fixing work is performed by reduced labor and time by 
easily adjusting an optical axis with a polarization converting element and a 
lens array and also the structure of the fixing part of a supporting body is 
simplified. 

SOLUTION: This projector is provided with a light source, a luminous flux 
splitting element to split a light beam emitted from the light source into 
plural partial luminous fluxes, the polarization converting element to 
convert a luminous flux emitted by the luminous flux splitting element into 
a specified linear polarized luminous flux and the lens array 416 to transmit 
the plural partial luminous fluxes emitted from the polarization converting 
element to the side of an optically modulating device, and the polarization 
converting element and the lens array 41 6 are integrated by a holding 
frame 80 and are fixed at the fixing part 82 of the supporting body 47. 
Thus, the polarization converting element and the lens array may be 
attached to the fixing part of the supporting body while adjusting in an 
integrated state when they are attached at the fixing part, so that the labor 
and the time of positional adjustment are reduced. 
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* NOTICES * 

Japan Patent 0£fice is not responsible for any 
damages caused by the use o£ this truslation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source which carries out outgoing radiation of the light A flux of light division element which 
divides into two or more partial flux of lights light by which outgoing radiation was carried out from this light source A 
polarization sensing element which changes into the predetermined linearly polarized light flux of light the flux of hght 
injected from this flux of light division element A lens array which transmits two or more partial flux of lights injected 
from said polarization sensing element to a light modulation equipment side while being constituted combining two or 
more small lenses the shape of a matrix It is the projector equipped with the above, and while said polarization sensing 
element and lens array are imified, it is characterized by being fixed to a fixed part of a base material which supports 
these. 

[Claim 2] It is the projector characterized by adjustment of a fixed position being possible for said unified polarization 
sensing element and lens array to a fixed part of said base material in a projector according to claim 1 . 
[Claim 3] Two or more small lenses which constitute said lens array in a projector according to claim 1 or 2 are 
projectors characterized by corresponding with arrangement of a polarization demarcation membrane of said 
polarization sensing element, respectively. 

[Claim 4] It is the projector characterized by being fixed in one by maintenance frame by which said polarization 
sensing element and lens array hold a polarization sensing element and a lens array concerned in a projector according 
to claim 1 to 3. 

[Claim 5] It is the projector characterized by adjustment of a fixed position being possible for said maintenance frame to 
a fixed part of said base material in a projector according to claim 4. 

[Claim 6] A projector characterized by preparing the engagement section for advice which shows the maintenance 
frame concerned to a fixed part of said base material in said maintenance frame in a projector according to claim 4 or 5. 
[Claim 7] A projector characterized by preparing the engagement section for fixtures which adjusts a fixed position of 
the maintenance frame concerned, and in which a fixture for positioning and engagement are possible in the upper part 
of said maintenance frame in a projector according to claim 4 to 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a projector, and after it modulates in detail the 
flux of light by which outgoing radiation was carried out from the light source, it relates to the projector which carries 
out amplification projection and forms a projection image. 
[0002] 

[Description of the Prior Art] The environment which uses a projector is spreading and it is used by an in-house board, 
the presentation in a business trip place, etc. in recent years, and also by incorporating the data of CAD/CAM/CAE and 
carrying out amplification projection, it is used for the technical examination meeting in the research and development 
division etc., or the lesson of various seminars, study session, and the school that performs audiovisual education further 
is used. Moreover, medical images and data, such as CAT and MRI, are projected, and it uses for examination of a cure, 
medical instruction, etc., or is used also for directing effectively the event for which a show and large number of people 
gather. 

[0003] Thus, in current [ for which a projector is used in all environment ], the specification and the function for which 
a projector is asked are also various, and has the high brightness model which pursued the lightweight compact model 
which pursued portability, and image quality and a high resolution model, the highly efficient model which enabled 
connection with each digital instrument or a mobile tool. And development of the projector of reliance high added value 
is briskly performed from the further amplification of the environment used being expected supposing a new operating 
environment. 

[0004] By the way, by holding two or more optics in the interior, and using these optics, after a projector which was 
mentioned above modulates the flux of light by which outgoing radiation was carried out from the light source, it carries 
out amphfication projection and forms the projection image. In order to raise efficiency for light utilization and to lose 
various kinds of optical aberration as such an optic, the lens array which transmits two or more partial flux of lights 
injected from the polarization sensing element which changes into the predetermined linearly polarized light flux of 
Ught the flux of light which went via flxix of hght division elements, such as a lens array, from the light source, and this 
polarization sensing element to a light modulation equipment side, such as a liquid crystal panel, and is made to 
superimpose on the viewing area of that light modulation equipment is used. These polarization sensing elements and a 
lens array are fixed to the predetermined location of the light source approach of the light guide which supports these, 
respectively. And at the time of this immobilization, the relative position of a polarization sensing element and a lens 
array, and flie optical axis of the light which carries out incidence to these is adjusted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional projector which was mentioned above, it is 
independent about a polarization sensing element and a lens array, respectively, and since it must fix to the fixed part of 
dedication, adjusting a relative position with an optical axis, while optical-axis adjustment is troublesome, there is a 
problem that immobilization will take much time and effort, consequently the assembly of a projector will take much 
time amount. Moreover, since a polarization sensing element and two fixed parts for lens arrays must be prepared in the 
Hght guide side which constitutes a projector, the structure of a light guide becomes complicated. Since especially a 
polarization sensing element and a lens array are arranged in the location approached extremely, they must be prepared 
in tiie location which the fixed part also approached, and have the problem tiiat the structure of a light guide becomes 
much more complicated. 

[0006] The object of this invention is to offer the projector which can make easy optical-axis adjustment with a 
polarization sensing element and a lens array, and can perform immobilization by little time and effort, and can simplify 
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the structure of the fixed part of a base material while being able to raise efficiency for light utilization. 

[0007] 

[Means for Solving the Problem] The light source to which a projector of claim 1 of this invention carries out outgoing 
radiation of the light, and a flux of light division element which divides into two or more partial flux of Hghts light by 
which outgoing radiation was carried out fi-om this light source, While being constituted combining a polarization 
sensing element which changes into the predetermined linearly polarized light flux of light the flux of light injected 
from this flux of light division element, and two or more small lenses the shape of a matrix While being the projector 
equipped with a lens array which transmits two or more partial flux of lights injected from a polarization sensing 
element to a light modulation equipment side and imifying a polarization sensing element and a lens array It is the 
projector characterized by being fixed to a fixed part of a base material which supports these. 

[0008] What is necessary is just to attach, adjusting a fixed position in the condition of having unified, in order to attach 
these in a fixed part of a base material, since according to the configuration of this invention it is unified where a 
location of the direction of an optical axis where a polarization sensing element and a lens array are mutual is adjusted. 
Therefore, it becomes unnecessary to attach a polarization sensing element and a lens array like before, adjusting a 
location of the direction of an optical axis according to an individual, respectively, and there is little time and effort of 
positioning and it ends. Therefore, installation with a polarization sensing element and a lens array can be performed by 
little time and effort. Moreover, since it attaches in a fixed part where it could raise efficiency for light utilization and a 
polarization sensing element and a lens array are moreover unified, since it had a polarization sensing element and a 
lens array, the number of fixed parts is one, they can end, and can simphfy structure of a light guide. 
[0009] As for said unified polarization sensing element and lens array, in a projector of this invention, it is desirable for 
adjustment of a fixed position to be possible to a fixed part of said base material. According to such a configuration, by 
setting up beforehand physical relationship of a polarization sensing element and a lens array, since it can attach 
adjusting a fixed position to a fixed part with mutual physical relationship maintained, optical-axis adjustment becomes 
easy and it can fix to optimal location. 

[0010] As for two or more small lenses which constitute said lens array, in a projector of this invention, it is desirable to 
correspond with arrangement of a polarization demarcation membrane of a polarization sensing element, respectively. 
When two or more small lenses correspond with arrangement of a polarization demarcation membrane of a polarization 
sensing element, the partial flux of light from a polarization sensing element can be certainly condensed by lens array, 
and it can transmit to a liquid crystal equipment side, and, thereby, efficiency for light utilization can be raised more. 
[001 1] As for said polarization sensing element and lens array, in a projector of this invention, it is desirable to be fixed 
in one by maintenance frame holding a polarization sensing element and a lens array concerned. According to such a 
configuration, since a polarization sensing element and a lens array are held by maintenance frame, mutual optical 
physical relationship of a polarization sensing element and a lens array is also easily set up only by attaching these in a 
maintenance frame. Furthermore, since it is held by maintenance frame, a polarization sensing element and a lens array 
are protected to an impact given from the outside. 

[0012] As for said maintenance frame, in a projector of this invention, it is desirable for adjustment of a fixed position to 
be possible to a fixed part of said base material. According to such a configuration, since it can carry out grasping a 
maintenance frame etc. and can justify, it is not necessary to grasp a polarization sensing element and a lens array soon, 
and there is no fear of a blemish and dirt adhering to these front faces. 

[0013] In a projector of this invention, it is desirable that the engagement section for advice which shows the 
maintenance frame concerned to said fixed part is prepared in said maintenance frame. Since a maintenance frame is 
guided in the engagement section for advice in case a maintenance frame is fixed to a fixed part by preparing the 
engagement section for advice in a maintenance frame, immobilization of a maintenance frame becomes easy. 
[0014] In a projector of this invention, it is desirable that the engagement section for fixtures which adjusts a location of 
the direction of an optical axis of the maintenance frame concerned and in which a fixture for positioning and 
engagement are possible is prepared in the upper part of said maintenance frame. By preparing the engagement section 
for fixtures in the upper part of a maintenance frame, a maintenance frame can always be easily grasped now with a 
fixed position with a fixture, consequently positioning can carry out to accuracy more. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a drawing. 
The [main configurations of 1 . projector] The whole perspective diagram as which the whole perspective diagram which 
looked at the projector 1 which draw ing 1 requires for this operation gestalt from the upper part, and drawin g 2 regarded 
the projector 1 from the lower part, and drawin g 3 are the perspective diagrams showing the interior of a projector 1. 
The projector 1 is equipped with the sheathing case 2, the power supply imit 3 held in the sheathing case 2, and the 
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optical unit 4 of the flat-surface L typeface similarly arranged in the sheathing case 2 in drawing 1 thru/or drawing 3 . 
[0016] The sheathing case 2 consists of an upper case 21 made of synthetic resin, metal lower cases 22, such as 
aluminum, and same metal front cases 23, such as aluminum, as shown in drawin g 4 . These cases 21, 22, and 23 of 
each other are being fixed with the screw. 

[0017] An upper case 21 is the configuration in which the upper surface section 211 and the back section 212 were 
really fabricated. The porous 1st electromagnetic- shielding member 213 by punching processing of an aluminum plate 
is formed in the interior side of the upper surface section 21 1 dismoxmtable. The 2nd electromagnetic-shielding member 
214 which is from an aluminum plate also on the interior side of the back section 212 of an upper case 21 is formed. The 
screw stop of the 2nd electromagnetic-shielding member 214 is carried out to the lower case 22 side. 
[0018] The base section 221 and the lateral portion 222 of a couple which counters each other are the configurations 
formed in one, and the lower case 22 is carrying out bending of the aluminum plate of the predetermined configuration 
pierced in the press, the machining center, etc., and the base section 221 and a lateral portion 222 bend each other, and it 
is formed. 

[0019] The height positioning device 7 in which adjust the inclination of the projector 1 whole and alignment of a 
projection image is performed is formed in a part for both comers ahead of the base section 221 . On the other hand, it is 
only that the foot member 6 ( d raw ing 2 ) made of resin has fitted into the back side center section of the base section 
221. 

[0020] The front case 23 is a member which forms the front section 23 1 of the sheathing case 2, and is formed of 
bending or spinning of a predetermined configuration which were processed too in the press, the machining center, etc., 
such as an aluminum plate. Corresponding to the projection lens 46, the round hole opening 232 is formed in this front 
case 23, and the circumference of the round hole opening 232 is curving to the interior side by spinning. 
[0021] The hole 2G grade of a large number corresponding to control-panel 2F besides exhaust-port 2D for discharging 
cooling air and 2E and the location of a loudspeaker is prepared in the interior at such a sheathing case 2 from inlet-port 
2 A for taking in cooling air, 2B, 2C, and tiie interior. Moreover, the various connectors for an interface are exposed to 
the back side of the sheathing case 2, and the driver board and other boards on which each connector is mounted are 
supported by the aluminum board 50 fixed so that a part for opening by the side of the back might be closed. This 
aluminum board 50 fimctions also as an electromagnetic-shielding board. 

[0022] The power supply unit 3 consists of a main power supply 31 arranged at the front-face side within the sheathing 
case 2 ( dra win g 3 ), and ballast 32 arranged behind a main power supply 3 1 . A main power supply 3 1 supplies the 
power supplied through the power cable to ballast 32, the driver board which is not illustrated, and is equipped with the 
inlet connector 33 ( drawing 2 ) in which said power cable is inserted, the frame 34 ( drawing 3 ) surrounding the 
perimeter made from alxmiinum, the power circuit which is not illustrated. Ballast 32 mainly supplies power to the light 
source lamp 41 1 ( drawi n g 5 ) of the optical unit 4, and is equipped with the lamp actuation circuit. 
[0023] As shown in drawing 5 , the optical imit 4 is a unit which processes optically the flux of light by which outgoing 
radiation was carried out from the light source lamp 41 1, and forms the optical image corresponding to image 
information, and is equipped with the integrator illumination-light study system 41, the color separation optical system 
42, the relay optical system 43, the electro-optic device 44, the crossing dichroic prism 45 as color composition optical 
system, and the projection lens 46 as projection optical system. 

[0024] [Detailed configuration of 2. optical system] In drawing 5 , the integrator illumination-light study system 41 is 
the optical system for illuminating mostly the image formation field of the liquid crystal panel 441 (it is indicated as 
Uquid crystal panels 441R, 441G, and 441B for every colored light) of three sheets which constitutes an electro-optic 
device 44 to homogeneity, and is equipped with light equipment 413, UV filter 418, the 1st lens array 414 as a flux of 
Ught division element, the polarization sensing element 415, and the 2nd lens array 416. In addition, the polarization 
sensing element 415 and the 2nd lens array 416 are the optics of this invention. 

[0025] The Ught equipment 413 which constitutes the integrator illumination-light study system 41 has the reflector 412 
which reflects the synchrotron orbital radiation by which outgoing radiation was carried out from the light source lamp 
41 1 and this light source lamp 41 1 as the radiation light source which carries out outgoing radiation of the beam of li^t 
of a radial. As a light source lamp 41 1 , a halogen lamp, a metal halide lamp, or a high-pressure mercury lamp is used in 
many cases. As a reflector 412, it is desirable to use an ellipsoid mirror. 

[0026] The 1st lens array 414 has the configuration with which small lens 414A which has a rectangle-like outiine 
mostly was arranged in the shape of a matrix. Each smalbiess lens 414A is dividing into two or more partial flux of 
lights the flux of light which outgoing radiation is carried out from the Hght source lamp 41 1, and passes along UV filter 
418. The outiine configuration of each smallness lens 414A is set up so that an analog may be mostly made with the 
configuration of the image formation field of a liquid crystal panel 441 . For example, if the aspect ratio (ratio of the size 
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of width and length) of the image formation field of a liquid crystal panel 441 is 4:3, the aspect ratio of each smallness 
lens 414A will also be set as 4:3. The 2nd lens array 416 has the abnost same configuration as the 1st lens array 414, 
and has the configuration with which small lens 416A was arranged in the shape of a matrix. This 2nd lens array 416 is 
condensing the light fi^om the 1 st lens array 414. 

[0027] While the polarization sensing element 415 is arranged between the 1st lens array 414 and the 2nd lens array 
416, the light from the 1st lens array 414 is changed into one kind of polarization light, and, thereby, the utilization 
effectiveness of the light in an electro-optic device 44 is raised. Concretely, each partial flux of light changed into one 
kind of polarization light condenses to a condenser lens 417, and is eventually superimposed mostly by the polarization 
sensing element 415 on the liquid crystal panels 44 IR and 441 G of an electro-optic device 44, and 441 B. the light from 
the light source lamp 41 1 which emits a random polarization light of other types in the projector 1 (electro-optic device 
44) of this operation gestalt using the liquid crystal panel 441 of the type which modulates polarization light since only 
one kind of polarization light can be used ~ one half is not xxsed mostly. Then, by using the polarization sensing element 
415, all the outgoing radiation light from the light soxirce lamp 41 1 is changed into one kind of polarization light, and 
the utilization effectiveness of the light in an electro-optic device 44 is raised. In addition, such a polarization sensing 
element 415 is introduced to JP,8-304739,A. 

[0028] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the reflective mirrors 

423, and has the function to divide into the colored light of three colors of red, green, and blue two or more partial flux 

of lights injected from the integrator illumination-light study system 41 by mirrors 421 and 422. 

[0029] The relay optical system 43 is equipped with the incidence side lens 43 1, a relay lens 433, and the reflective 

mirrors 432 and 434, and has the fimction to draw the colored light separated by the color separation optical system 42, 

and blue glow to liquid crystal panel 441B. In addition, a relay lens 433 is also the optic of this invention. 

[0030] An electro-optic device 44 is equipped with the liquid crystal panels 441R, 441G, and 441B used as the light 

modulation equipment of three sheets, with the liquid crystal panels 441R, 441G, and 441B of these three sheets, 

according to image information, it becomes irregular, and each colored light from which these were separated by the 

color separation optical system 42, using poly-Si TFT as a switching element forms an optical image. 

[0031] The crossing dichroic prism 45 compounds the image which was injected from the liquid crystal panels 44 IR, 

44 IG, and 44 IB of three sheets and which was modulated for every colored light, and forms a color picture. In addition, 

the dielectric multilayer which reflects red light, and the dielectric multilayer which reflects blue glow are formed in 

prism 45 in the shape of an abbreviation X character in accordance with the interface of four rectangular prisms, and 

three colored light is compounded by these dielectric multilayers. And the color picture compounded by prism 45 is 

injected from the projection lens 46, and amplification projection is carried out on a screen. 

[0032] Each optical system 41-45 explained above is held in the light guide 47 made of synthetic resin, as shown in 

drawing 6 . namely, - this light guide 47 - light equipment 413 - the above-mentioned besides the wrap light source 

protection section 471 - each ~ the slot which inserts optic 414,417,418,421-423,431-434 in a slide type from the upper 

part is prepared, respectively. And the covering 48 shown in drawing 3 is attached in the light guide 47. In addition, the 

installation to the light guide 47 of the polarization sensing element 415 by which unitization was carried out to one 

which is the optic of this invention, and the 2nd lens array 416 is mentioned later. 

[0033] Moreover, the head section 49 is formed in the optical outgoing radiation side of a light guide 47. The prism 45 
with which liquid crystal panels 44 IR, 441 G, and 44 IB were attached in the end side of the head section 49 is fixed, and 
the projection lens 46 is being fixed on the flange in alignment with a part for the semicircle tubed part by the side of the 
other end. 

[0034] [3. cooling structure] In drawing 1 thru/or drawin g 3 in a projector 1 The 1st cooling system A with which the 
cooling air attracted from inlet-port 2A of the projection lens 46 side and sheathing case 2 base is exhausted from 
exhaust-port 2D The 3rd cooling system C witii which the cooling air attracted from inlet-port 2C prepared in the base 
of the 2nd cooling system B and the sheathing case 2 where the cooling air attracted from inlet-port 2B prepared in the 
side of the sheathing case 2 is exhausted from exhaust-port 2E is exhausted from exhaust-port 2E is formed. 
[0035] In the 1st cooling system A, the axial flow inhalation-of-air fan 51 (an altemate long and short dash line 
illustrates in drawing 3 ) is formed in the projection lens 46 side of a main power supply 3 1 , and the 1 st sirocco fan 52 is 
formed in the light equipment 413 side of ballast 32. Cooling a main power supply 3 1 and ballast 32, it flows and the 
cooling air attracted from the projection lens 46 side and inlet-port 2A by the axial flow inhalation-of-air fan 51 is 
attracted at a sirocco fan 52 side. The cooling air breathed out from the 1st sirocco fan 52 enters in the light source 
protection section 471 from notch 471 for inhalation of air A prepared in the light guide 47, cools light equipment 413 
from back, is exhausted from notch 471 for exhaust air B ( drawing 6 ), and is eventually exhausted out of the sheathing 
case 2 from exhaust-port 2D. 
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[0036] In the 2nd cooling system B, as shown in the cross section of drawing 7 and drawing 8 , the 2nd sirocco fan 53 is 
formed in the projection lens 46 bottom. This 2nd sirocco fan 53 is arranged in the middle of the duct member 60 
( drawi ng 6 ) which draws cooling air from inlet-port 2B to the lower part of an electro-optic device 44. After the 
inhalation of air attracted from inlet-port 2B is led to the duct member 60, is inhaled by the 2nd sirocco fan 53 and 
breathed out along the base of the sheathing case 2, it cools an electro-optic device 44. Cooling air is exhausted from 
exhaust-port 2E with this ventilating fan 54 next toward the axial flow ventilating fan 54 by the side of the back, cooling 
the driver board which has been arranged in the upper part of the optical unit 4 and which is not illustrated. 
[0037] In the 3rd cooling system C, as an altemate long and short dash line shows in drawing 6 , the 3rd sirocco fan 55 
is formed in the location corresponding to inlet-port 2C ( drawin g 2 , drawing 4 ) of sheathing case 2 base in the 
underside of a light guide 47. The dust and dust which whose inlet-port 2C is making each hole into a byway as much as 
possible, and are on the installation part of a projector 1 are made hard to absorb. The cooling air inhaled by the 3rd 
sirocco fan 55 from inlet-port 2C After being breathed out at the light equipment 413 side through the duct-like portion 
formed between the base of the sheathing case 2, and the xmderside of a light guide 47, It is led to opening 47A for 
inhalation of air ( drawing 9 ) prepared corresponding to the location where the integrator illumination-light study 
system 41 of a light guide 47 has been arranged. UV filter 418 besides the unit which consists of the 1st lens array 414 
which constitutes the integrator illumination-Ught study system 41, and which was mentioned above, and the 
polarization sensing element 41 5 and the 2nd lens array 416 is cooled toward the upper part from a lower part. Cooling 
air is exhausted from opening 48for exhaust air A ( drawing 3 ) of covering 48, and is eventually exhausted from 
exhaust-port 2E next with the axial flow ventilating fan 54 by the side of the back. 

[0038] [The unit which unified 4. polarization sensing element and the 2nd lens array and mounting structure of the 
unit] As shown in drawing 9 -12, tiie polarization sensing element 415 and the 2nd lens array 416 which constitutes a 
lens array are held and united with the maintenance frame 80 in the condition of countering mutually. And such a 
maintenance frame 80 is fixed to the fixed part 82 of the light guide 47 which is a base material. 
[0039] The polarization sensing element 415 consists of two sheets of 1st element 415A and 2nd element 415B. Each 
elements 41 5 A and 415B Two or more polarization demarcation membranes 402 and reflective films 404 which have 
been arranged by tums between two or more translucency members 401 A and 401 B, and such translucency member 
401 A and 401 B as shown in drawing 12 , It is formed including the phase contrast board 408 which is formed in the 
location corresponding to the polarization demarcation membrane 402, and is made to rotate the polarization direction. 
[0040] The 2nd lens array 416 arranges two or more small lens 416A in the shape of a matrix, and is constituted, and 
two or more of such small lens 416A corresponds with arrangement of the polarization demarcation membrane 402 of 
the polarization sensing element 415, respectively. 

[0041] And for example, if P polarization flux of light and S polarization flux of light carry out incidence to the 
polarization sensing element 415, it is reflected by the polarization demarcation membrane 402, and it will be bent 90 
abbreviation, and will be reflected with a reflecting plate 404, and S polarization flux of light will be injected by small 
lens 416A of the 2nd lens array 416. By penetrating the polarization demarcation membrane 402 and passing the phase 
contrast board 408, abbreviation coincidence is carried out in the polarization direction of the polarization flux of light 
of S, and P polarization flux of light is injected by small lens 416A of the 2nd lens array 416, and, thereby, can raise 
efficiency for light utilization. 

[0042] The maintenance frame 80 is made into the shape of a rectangular-head frame, and to such a maintenance frame 
80, it is in the condition which countered mutually, and a mutual periphery is inserted in within the limit of the 
maintenance frame 80, and is attached, and by clip 80A, the polarization sensing element 415 and the 2nd lens array 416 
stop a total of four places of two upper limbs and two margo inferior, and are unified. And in this condition of having 
been unified, the mutual optical physical relationship of the polarization sensing element 415 and the 2nd lens array 416 
is set up correctly. 

[0043] The engagement section 81 for advice which shows the maintenance frame 80 concerned in the state of loosely 
fitting to the fixed part 82 of a light guide 47 is formed in the right-and-left ends side of the maintenance frame 80. 
Moreover, the slot 85 for adhesives restoration where it fills up with adhesives is formed in the engagement section 81 

for advice. 

[0044] The fixture mounting hole 83 as the engagement section for fixtures is formed in the upper bed side of the. 
maintenance frame 80, the fixture which is not illustrated makes it this fixture mounting hole 83 to insert from the upper 
part etc., and engagement of it is enabled in it. A convention means 84 to specify the position of the direction of an 
optical axis of the 2nd lens array 416 is formed in the soffit side of the maintenance frame 80, and the upper surface of 
the light guide 47 which faces this soffit side. This convention means 84 is constituted by engagement hole 84B with 
which projected part 84A of the shape of a cylinder prepared in the soffit side of the maintenance fmriQ 80 and a light 
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guide 47 are penetrated, and it is formed in, and projected part 84A engages. 

[0045] Engagement hole 84B is made almost the same [ the size of the direction (cross direction) which intersects 
perpendicularly with the longitudinal direction ] as the diameter size of projected part 84 A while it is formed in the 
direction of an optical axis of the 2nd lens array 416, and the direction which intersects perpendicularly for a long time. 
Therefore, the maintenance frame 80 becomes movable to a light guide 47 only to the field inboard which intersects 
perpendicularly with an optical axis, and migration in the direction of an optical axis is made impossible. Moreover, it 
can prevent now that the maintenance frame 80 breaks down in the direction of an optical axis from inserting projected 
part 84A in engagement hole 84B. 

[0046] According to these above operation gestalten, there are the following effects. 

[0047] (1) Since it is held with the maintenance frame 80, and is unified, and the polarization sensing element 415 and 
the 2nd lens array 416 adjust an optical axis to a light guide 47 and should just attach this maintenance frame 80, it 
becomes unnecessary to attach like before, adjusting [ a polarization sensing element and the 2nd lens array ] the 
location of the direction of an optical axis for each. Therefore, there can be little time and effort of positioning, and can 
end, and installation with the polarization sensing element 415 and the 2nd lens array 416 can be easily performed by 
little time and effort. 

[0048] (2) Since positioning of them is carried out to the light guide 47 by moving this maintenance frame 80 while the 
polarization sensing element 415 and the 2nd lens array 416 are held by one maintenance frame 80, they can adjust the 
location to a light guide 47, with the physical relationship between the polarization sensing element 415 which requires 
severe positioning, and the 2nd lens array 416 maintained. Therefore, optical-axis adjustment is easy and an adjustment 
system improves. 

[0049] (3) Since the polarization sensing element 415 and the 2nd lens array 416 are held with the maintenance frame 
80 and are being fixed in one, compared with the case where a polarization sensing element and the 2nd lens array are 
dealt with as a separate thing, handling becomes easy like before. 

[0050] (4) Since it is held and unified by the maintenance frame 80, to the impact given from the outside, the 
maintenance frame 80 serves as shock absorbing material, and the polarization sensing element 415 and the 2nd lens 
array 416 can aim at prevention of breakage etc. 

[0051] (5) Since it is held with the maintenance frame 80, and is fixed in one and the polarization sensing element 415 
and the 2nd lens array 416 should just attach the maintenance frame 80 in the fixed part 82 of a light guide 47, the fixed 
part 82 of a light guide 47 ends by one place. Therefore, the structure of a light guide can be simplified. 
[0052] (6) Since it has the polarization sensing element 415 and the 2nd lens array 416 and two or more small lens 416A 
of the 2nd lens array 416 corresponds with arrangement of the polarization demarcation membrane 402 of the 
polarization sensing element 415, a projector 1 can condense certainly the partial flux of light from the polarization 
sensing element 415 by the 2nd lens array 416, and can transmit it to a liquid crystal equipment side, and, thereby, can 
raise efficiency for light utilization. 

[0053] (7) Since the maintenance frame 80 is guided in the above-mentioned engagement section 81 for advice in case 
the engagement section 81 for advice is formed in the right-and-left both-sides side of the maintenance frame 80 and the 
maintenance frame 80 is fixed to the fixed part 82 of a light guide 47, installation of the maintenance frame 80 becomes 
easy. 

[0054] (8) Since the fixture mounting hole 83 is formed in the upper part of the maintenance frame 80, a fixture is made 
to engage with this fixture mounting hole 83 and the maintenance frame 80 can be justified, with a fixed position, it can 
grasp now easily, consequently positioning can always carry out to accxiracy more. 

[0055] (9) Since the slot 85 for adhesives restoration is formed in the engagement section 81 for advice of the 
maintenance frame 80, if the slot 85 for adhesives restoration is filled up with adhesives, adhesives will stop easily 
being able to flow out of between the maintenance frame 80 and a light guide 47 in the case of immobilization with the 
maintenance frame 80 and a light guide 47, and adhesion immobilization can be ensured at it. 
[0056] In addition, this invention is not limited to said operation gestalt, and the deformation in the range which can 
attain the object of this invention, and amelioration are included in this invention. 

[0057] For example, although the maintenance frame 80 was formed in the rectangular-head frame configuration with 
said operation gestalt, it is good also as a protection frame which formed not only this but the front view configuration 
in the shape of square shape C. What is necessary is in short, to hold the polarization sensing element 415 and the 2nd 
lens array 416, and just to be able to fix in one. 

[0058] Moreover, what is necessary is to be formed in the side of not only this but a maintenance frame, and just to form 
the fixture in installation or a cone location suitably with said operation gestalt, although the fixture mounting hole 83 is 
formed in the upper surface of the maintenance frame 80. In addition, at this invention, even when not forming a fixture 
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mounting hole in the maintenance frame instead of an indispensable configuration, it is contained in this invention, but 
whenever the fixture mounting hole forms the fixture mounting hole, it can grasp a maintenance frame with an easy and 
predetermined position with a fixture, under the present circiimstances, the configuration of the fixture mounting section 
is determined as arbitration in that operation - having - ****ing - a hole - it is not limited to a **. 
[0059] Furthermore, although the unit which consists of a polarization sensing element 415 and the 2nd lens array 416 
as an optic held by the maintenance frame 80 is mentioned with said operation gestalt, the optic concerning this 
invention is not Hmited to this. However, as such an optic, although you may be a dichroic mirror 421 and condenser 
lens 417 grade, for example, it is desirable like the above-mentioned operation gestalt that it is the optic which needs 
severe positioning like the unit which consists of a polarization sensing element 415 and the 2nd lens array 416. 
[0060] Moreover, although only the example of the projector which used three light modulation equipments was given 
with said operation gestalt, this invention is applicable also to the projector which used only one light modulation 
equipment, the projector using two light modulation equipments, or the projector using four or more light modulation 
equipments. Moreover, with said operation gestalt, although the liquid crystal panel was used as light modulation 
equipment, light modulation equipments other than liquid crystal, such as a device using a micro mirror, may be used. 
Furtheraiore, although the light modulation equipment of the transparency mold with which optical plane of incidence 
differs from an optical outgoing radiation side was used with said operation gestalt, the light modulation equipment of 
the reflective mold with which optical plane of incidence and an optical outgoing radiation side become the same may 
be used. With said operation gestalt, although only the example of the front type projector which performs projection 
was given from the direction which observes a screen, this invention can be applied also to the rear type projector which 
performs projection from an opposite hand further again with the direction which observes a screen. 
[0061] Moreover, although the flux of light division element is constituted from said operation gestalt by the 1st lens 
array 414 by which small lens 414A which has a rectangle-like outline mostly was arranged in the shape of a matrix, the 
flux of light from the light source which carried out incidence not only from this but from the incidence end face is 
reflected in two or more pairs of reflectors, and the rod which divides into two or more partial flux of lights, and is 
injected from a injection end face may be used. 
[0062] 

[Effect of the Invention] What is necessary is just to attach, adjusting a fixed position in the condition of having unified, 
in order to attach these in the fixed part of a base material, since according to this invention it is unified where the 
location of the direction of an optical axis where a polarization sensing element and a lens array are mutual is adjusted. 
Therefore, it becomes xmnecessary to attach a polarization sensing element and a lens array like before, adjusting the 
location of the direction of an optical axis according to an individual, respectively, and there is little time and effort of 
positioning and it ends. Therefore, installation with a polarization sensing element and a lens array can be performed by 
little time and effort. Moreover, since it attaches in a fixed part where it could raise efficiency for light utiHzation and a 
polarization sensing element and a lens array are moreover unified, since it had the polarization sensing element and the 
lens array, the number of fixed parts is one, they can end, and can simplify the structure of a light guide. 
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[oo4oi »2t'>'XrW4i6tt» ^9c.n^<yi^ 

X4 1 6 A*r-r h y ^x«fcia»U-C«l*#*V, iJvfe 

<0«»®'i^^>'^4 1 6A«:> -Hvpn* ffljiaateft-T- 

4 1 S 09ffi3bjHllfll4 0 2 (OGjK2:5ltJ&:.L-CV^«. 
[ O O 4 1. 1 * UT, «itff , Pfl8.3fe3tJlIi: Sfi3l63fc« 
ia^«5teK»«'f-4 1 5fcAifi-«is S«3t**r±<i, 
5£j^fC0!4 0 2-C^$l^-ce9 ptfAtf &iV\S9i« 
4 0 4 -CKttSJt, »2 fVXT U'f 4 1 8 O/hUVX 
4 16 AK:|*ttl*ii«. PfliStJfc^B:, fi3fc5HBffi4 0 . 
2 frSS l-HltiSlglS 4 0 8 C & IC ^ 9 . . S O 

1 6»'>i'i'X4 1 6Alc9tUl**t. iixfcJ:!>» JteW 
[ 0 o 4 2 ] fiM9#8 o fimnmth $nr*t!> . ::;«> 

IS 2 ^>'XT W-f 4 1 6 tt, Lfc4fcJB-C, *>• 

o, B:v»©Jl»i^fiMt#8 0<!!>#rtfctt«ii**VC»9 

f+w-fett. ^!;5'r8 0AT«±»2ffi3fi3J:trFS2fi 

gf«)Sh4«Bf«r»«»r-{Wk*Jvrv>5. JE-L-Ci 

(0043] «l9ff>8 0<D&:&i91gS(C(t. 
8 O Sr^'f K4 70@ie«l8 2 CiSiKttffi-Cjert 

fit^SlKlll, «^!»t^$h.S«;«9II^AI»8 

[0 0 4 4] ^#8 0«D±iSS(c:», f&;P:^#^j: 
U-C«Oji&^»Wa 8 3 S|>-C*J 9 » i Offe^f* 

tf# U-C«-&^«i: SJVTV''*. 8 O CQTJSKb. 

*j±0fr«)T«ffilC|Sid»vvft.5 7'^' hiS-C K4 7©±ffi 
ictt, »2 Vi^XTV-f 4 1 6 ©3ttti;&l^©Sl^Sr«je 

•f-as;fe#a;84a*Kttfe*ixv^«. i«)jKS#a:8 4 

|±, <jt^8 0'OT*gffilCi9:»e>*l.fcRttffc©5WB8 4 
4 A;W*#-t-5«-e-?L 8 4 B t J:oX«l;«$ix-CV> 
[0045] »*fl,84BH:, Jg2 V^'XT W 4 I 6 

ai8 4A®itfl7f«4:ei9fB-i:$iirv^«, tt-sT, 



<6) ' 

10 

«im8 bfi, 9-^ K4 7fc»L-C. jtWiejS* 

li^WffitSnrV^S, ^8 4A%tR^?L8 4 

B»c#A-t-*i i:-e» flM^tt'S 0#*«Wri^— 

[0 046] ±i£<9J:$<::4£Sgmfi^«KiJ:*v»:. 9c©J: 

4 1 6 t #W#8 OKI* !)»»StV-C-*flsS JXs 
10 rofMWS 0S:9W>;«f-f K4 7fc»U-C> SfcttoW 
. e^fe U.-C» •} #»t*tff J: V >©-e, J: 5 {H3tK 
«HR^t«2V>'XrWi:Sr, -tH^JxSrJfctt*!^© 
'(»BS:nSEIU«;^&St9{<m4:<Tt>J:<««. t£o 

• 5 t« 2 WXT 4 i .6 t 0 {i»^*ptt\>>mn 

[0 0 4 8] (2)ffl3t«!«yil^4 1 5*Jj:tl<^2 WVX 
T W 4 1 6iau -o»fiM«# 8 0 -efiyf Siv* fc J: t 

r ©flaws 0 feT?9-if vstf^f K4 

»' 7'fcWLT'ffl:BieS*h.-CV^5*>fe,, iftUv^tefa«:^^)S^• 
S-r«fi*gj«l«^4 1 5*Jj:tJ«»2 U-:^XT.W 4 1 
6WI©ttlKM«*ffo*:**9'f K4 7»c»Ur 

(0 0,4 91. (3)«3fca«!l»=T-4 1 5 i:«{2 Ui^^TW- 
'f 4 1 6 i::^fiM^8 O fci O^Jf iWSKHS 
Sivc^^5©•Tf, «3fe©J:5K:, fi*«aft*^i:SS2w 
:^Xr W fcSrWj>«r©t©f: UT:«t«»*5Jt«-4:tt;'«-C 

80 [0 0 5 0] <4)fi3ta!^-T-4 1 5 i:»2V^i/'Xrt^ 

'f 4 1 ettt. ^»#8 o-c-««**vr— <<c(t$*v-cv^ 

0*sffiffi»t*»J , aiBtl©BJt*ia5 w 5. 
[0 0 5 11 (S)«3fc««aiT4 1 Si:^B2^^'XT^' 
-^ 4 1 6 i: ;^fiM^# 8 O Vci. 9 flfe»**v-C— «*»ICB)& 
$*v-Cte!». ■t©fifc«f#8 0Sr9-< h^f-f K4.7©Bje 
858 2ki^iJ«ft*vtiJ:v^©-C. K4 7©gl 

^8 2)J5-B0fC-f-tf. ttoT, hJlf-f K©«jS 

40 [0 0 5 2] (6)!;/'Bi?3:^^'ltt, «3teaE*y»^F4 1 
5 t m 2 W>'XT W"f 4 1 6 fc «r«it> 2 U-^-XT !>• 
4 1 6 ©aft©/hW-xX4 1 6 A«5. «*««^^4 
1 5©fi3t5>«K4 0 2©Eiaijtti6:L-CV^S©-e. 
. 3t«lSlSf^4 1 5d>e>©Sii^^3fc3fCSr»2 U'VXTW 4 

[0 0 S3] (7)«M«#8 0©£«PQ«!S(ca. ^(^H 
«;^8 i!65B5:rtt>Jv-c*i?)v »lt#8 0Sr, 9^ h;<f 

60 ^ K4 7 ©B^ 8 2 tC@!£-r^B. fi»$«»:8 0 tiUcS. 
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[0 0 6 41 (8)«1$#8 0<D±SKll±?&BrSj#?L8 3 

[0 0 6 5] (9>«»#8 0©36rtffl«^S8 llwr±« 
5*<»^S*trv^Sd>6>. «^8 0 i: 

. 10 0 6 6] >4s:«9^(±«^re^|@e^»k:R£$l^^ 

Jig, efeftfi- 

Co 6 6 7] M?trf. iaiaies0^ffiT?tt> ■^i^^'S osr 

jjU|:f.4 1 5i:Jg2 U-^'XT l^-T 4 1 6 t «r*»U 
loo 5 81 ^fe. Strffildt^ffi'^tts im»8 0<^Ji 

10 0 6 91 ^^«-> fl(nBl©te?g«'T?tt. «»«^8 0T» 
yCru^Aie fc3&*fe**3L=5. h«:*rfTV^<S"3^. * 

l-<»*3tl^>'X4 1 7«5-Cfe^Tt> J: 
v^3&5. tS3fi«)iaSJ^ffi©J:9 Ki. fi3fc««#^-4 1 5 t 

[0 0 6 01 IWS5B»fl^»-ei±. 3oo3taEW« 
c:>^«PKe«r«v^fc:/ni?cii^^, fcsv^ii. 4oK 



d» fea:¥ «rff * 5 7 n V h ^ -fffyfs^ ^ ^ <6vi<o 
[00611 -^It. filffilOE««-Ctt. Jfc^^tt*^ 

IP 9^ :^ig^\zWm^i^1tfS 1 u>'XrW 4 14 -eterils 

[00621 

T t *) ft rtS:/i>3fe v^^B8-etf 5 ^: 

[031 :roi?c.i^^<DrtS5«:^'f«msi-c*>^, 
[134 1 IWallJSJ^ffi<o^SJy-XOi>«P«4«H 

-So 

40 [B6l >^i3t?*^^<03lfe^=i!7 ho«riS8B«-t*i- 

[B 7 1 B 1 <0yiI-VIIiftfc?6o-^tWfffiB-C*>5o 
[B8] Bl<OVlll-Vinilglc|6o:^SBg-C$)-6« 

IB 101 36^- 5^ H<o{i3tKSI*^i:»2 v^^Xr 

[Bill 3t^=^y ^<c>«3fe«»^^i:»2 v^-XT 
BO W^flM»»»i:O|§»S:»-rHl0fcttJ5iJ<0j&fa*^ 



4 7 5t»<re*5.9'f h^^T'f K 
8 0. <M9# 

I ■ ' ■ . 



8 1 S6rtffl»^ 

8 2 

8 3 f&^&fflft^tt-cfc^i&Aftf*^ 

40 2 fi%j»tR 

411 3MR-Cfc<£>*®^>'?^ 

4 15 mxs^n=^ 

4 16 JiaW'XT^-f 
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(54) PROJECTOR 

mnBLPMTO Be SOLVED: To provide a prqieetor by which *e . 
-^SS, cf li^ enhanced, fixing vc* is performed by reduced labor 
;^Se^v eaSS a<«uatlng an optical axis with a polarization convertir* 

f -Tvlmerrt to split a Jight beam emitted from the tight.source 

!^Tl\^Z>us flux emitted by the luminous flux splitting element 
S^sottSfoTfinear polarized luminoue flux and the lens array 416 to 
^«,rffSe Sural partial luminoue fluxes emitted from the polanzabon 
^«t^!i«nlSrt to the side of an optically modulating device, and the 

fh^ISS frL^^O and are fixed at the fixing part 82 of the supporting 
ST^ 4?TWtbe polarization converting elemerit and the lens array 

,^^ht ;JteS^ed to the fixing part of the supporting body while adiusUng 
S an^^^S state when fhey are attached at the fixir«j>art. eo that 
S» labor and tho time of positional adjustment are reduced. 
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